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ABSTRACT

A water quality screening was conducted in the Dakota, Bertrand, and Fishtrap Creek
watersheds in February-March 1992. The objective was to identify water quality problem areas
during wet season runoff conditions to assist in prioritizing areas for further investigation and
targeting of source controls. However, precipitation was low and runoff conditions did not
occur during the study period. Nonetheless, areas of poor water quality were identified. Water
quality standards violations for fecal coliform bacteria, dissolved oxygen, ammonia, and nitrate
appear to be associated with agricultural land use, particularly commercial dairies. All three
watersheds have a portion of their drainage area in British Columbia. Consequently, joint efforts
by the United States and Canada would likely increase the effectiveness of water quality controls
initiated in these watersheds.

INTRODUCTION

A water quality screening was conducted in Dakota, Bertrand, and Fishtrap Creeks in February-
March 1992 (Figure 1). The objective was to identify water quality problem areas during wet
season runoff conditions. Areas could then be prioritized for further investigation and targeting
of source controls by Ecology’s Northwest Regional Office.



The study area for the water quality screening was limited to the portion of each watershed in
northwest Whatcom County, Washington. It is important to note that all three watersheds also
drain areas in British Columbia, Canada. The Dakota Creek watershed has less than one percent
of its drainage in Canada. However, both Bertrand and Fishtrap Creeks have approximately half
of their watersheds draining from Canada into the United States (Williams, er al., 1975).
Identifying sources of water quality degradation originating outside of Whatcom County was not
an objective of this study.

Whatcom County has about 380 dairies, the highest concentration of dairy farms in Washington
State. Approximately one third of these dairies are located in the study area. The Dakota,
Bertrand, and Fishtrap Creek watersheds support approximately 29, 41, and 65 commercial dairy
operations, respectively. Water quality impacts from dairies have been a recurring problem in
these three watersheds (WCCD, 1987, 1988; WCCD and WCHD, 1990; PSCRBT, 1991).
Elevated concentrations of fecal coliform bacteria, ammonia, and nitrate, as well as depressed
oxygen levels, can be indicative of nonpoint pollution from dairy waste (Novotny and Chesters,
1986; PSWQA, 1991, Cusimano, 1992). These water quality variables were monitored to
prioritize the stream reaches.

METHODS

Water quality sampling was conducted over a three-day period weekly for four weeks: one week
in February and three weeks in March, 1992. One watershed was sampled per day due to
logistics associated with getting the samples to the laboratory within analytical holding times.

The original sampling design for this survey called for six sampling events to occur during wet
weather runoff conditions. However, due to the unusually dry climatic conditions during the
winter of 1992, the survey intensity was reduced to four events.

Sampling locations, depicted in Appendix A, were based on information from Mark Schuller
(Washington State Department of Fisheries) and John Gillies (Whatcom County Conservation
District [WCCD]/USDA Soil Conservation Service) regarding historical water quality problems.
Historical sampling sites and logistical concerns, such as accessibility, were also considered.

Sampling methods and QA/QC information are in Appendix B. Parametric coverage,
methodology, and detection limits are summarized in Appendix C.

Violation of Class A water quality standards for fecal coliform bacteria (FC), dissolved oxygen
(D.O.), and ammonia were used to prioritize the stream reaches for further investigation
(Appendix D). The U.S. Public Health criterion established for nitrate in drinking water was
also considered (EPA, 1986). Nitrate concentrations in this study were determined as
nitrate+nitrite (see Appendix B, QA/QC section).



RESULTS AND DISCUSSION

Laboratory and field data collected in the three watersheds are tabulated in Appendix E.
Sampling locations which violated Class A water quality standards for FC, D.O., and ammonia
are shown graphically in Figures 2-4. The large dots in these figures represent excursions from
the water quality criterion for the associated variable. Appendices F and G further summarize
water quality violations.

The data do not represent typical runoff conditions. Using precipitation data from both the
Clearbrook and Blaine weather stations (NOAA, 1992), the rainfall in the study area was
approximately twenty percent below normal in February and seventy percent below normal in
March.

Dakota Creek

Land use in the Dakota Creek watershed study area is mixed agricultural, rural residential, and
forest. Water quality violations for FC and D.O. occurred primarily in the South Fork (SF),
where agriculture is concentrated (Figures 2 and 3). A potentially toxic concentration of
ammonia was found at one site in the North Fork (NF) (Figure 4). Poor water quality was
coincident with the presence of commercial dairies and other livestock farms.

Elevated FC counts and low oxygen concentrations were seen in the SF particularly at site D5
(Sunrise and Jess Roads), and downstream at site D9 (Delta Line and Jess Roads). The
geometric mean during the study period (GM) for D5 was 310 cfu/100 mL, with a mean D.O.
concentration of 6.1 mg/L. Site D9 had a GM 480 cfu/100 mL and a mean D.O. concentration
of 6.8 mg/L. The Puget Sound Cooperative River Basin Team also reported poor water quality
in the SF near Sunrise Road (PSCRB, 1991).

Water quality in the NF was generally good. There were no violations of the FC criterion. The
only site on the NF with a notable problem was at site D2 (Sunrise Road near Burk Road). On
February 3, the water sampled at site D2 had an ammonia concentration of 3.47 mg/L, almost
twice the chronic 4-day criterion of 1.9 mg/L (Appendix G). This suggests that a potentially
toxic condition existed in this tributary.

The best water quality in the Dakota Creek drainage was in the NF at site D1 (Sunrise Road
near "H" Street). The GM for FC was 11 ¢fu/100 mL. Both ammonia and nitrate+nitrite
concentrations were generally lower than the rest of the watershed (Appendix E). The low
specific conductance observed at this site is also indicative of good water quality. The area
upstream of D1 is primarily forested.



Bertrand Creek

Land use in Bertrand Creek watershed is also mixed agricultural, rural residential, and forest.
Water quality violations for FC, D.O., and ammonia were found in the eastern portion of the
watershed (Figures 2-4), where the majority of commercial dairy operations are concentrated.

Particularly poor water quality was found at sites BSE, BOW and B15 in Duffner Ditch, a main
tributary to Bertrand Creek (Appendices E - G). The east and west ditches at Guide Meridian
and Badger Road (sites BSE and BOW) are in the upper portion of the Duffner Ditch drainage.
Water quality criteria were violated for bacteria and D.O., and potentially toxic ammonia
concentrations were present. The water quality in the east ditch was especially poor (the west
ditch was dry) on March 17. The FC concentration was 30,000 cfu/100 mL, and the ammonia
concentration of 12.4 mg/L, exceeded the chronic 4-day criterion of 1.8 mg/L and approached
the acute 1-hour criterion. At the same time, the D.O. in the channel was 3.0 mg/L. These
ditches drain an area where dairy farms are concentrated. It appears that manure or wastewater
may have been discharged into the water way.

Site B15, the lowermost site on Duffner Ditch, had bacteria levels greater than 200 cfu/100 mL
each sampling event (GM = 570 cfu/100 mL). The water quality in the lower portion of
Duffner Ditch is influenced by a variety of sources, including agricultural, rural residential, and
light industrial. However, the high bacteria concentrations detected at the monitoring site may
result primarily from a small confinement of domestic geese located just upstream.

Water quality criteria for FC and D.O. were also violated at site B7 in the tributary along
Jackman Road. This tributary is channelized and drains fields associated with dairy farm
operations.

Fishtrap Creek

Land use in this watershed is primarily agricultural, with some residential development.
Violations of water quality criteria for FC occurred throughout the watershed (Figure 2).
Depressed oxygen occurred in the ditches draining the central portion of the study area
(Figure 3). Elevated ammonia concentrations were identified along the Double Ditch Road and
in the ditch at the intersection of Visser and Depot Roads (Figure 4). The water quality
violations occurred primarily in areas with concentrated agriculture, particularly commercial
dairy operations.

A major tributary to Fishtrap Creek is diverted into two channels at the U.S./Canada border and
runs along either side of Double Ditch Road. The Class A water quality standard for FC was
violated in both the east ditch (sites F14E, F9, and F2E) and west ditch (sites F14W, F10, and
F3W) along Double Ditch Road (Figure 2 and Appendix F). FC concentrations tended to be
higher in the west ditch and, in general, increased downstream. On March 4, concentrations
of FC and ammonia were noticeably high in both tributary channels; all sites violated chronic
4-day toxicity criteria for ammonia (Appendix E and G). Poor water quality entering from



Canada is evident, though the sources are not clear from this study. Wastes from dairy
operations concentrated along Double Ditch Road are likely the source for increased
concentrations of FC and ammonia. Elevated FC concentrations have been a historic problem
in this tributary (WCCD and WCHD, 1990).

The most degraded water quality was found at site F13 at the intersection of Vissor and Depot
Roads (Appendix E). Violations of Class A criteria were identified for fecal coliform
(GM=2,300 cfu/100 mL), D.O. (2.6 mg/L), ammonia (18.3 mg/L), and nitrate+nitrite
(12.8 mg/L). This was the only site throughout the three watersheds that viclated both the acute
I-hour toxicity criterion for ammonia (Appendix G) and the Public Health Service drinking water
standard of 10 mg/L for nitrate (EPA, 1986). These data suggest that manure or wastewater are
being discharged into this channel. This site was dry on the last day of sampling.

The FC criteria were also violated in the ditch paralleling Bender Road at sites F8 and F16, and
in the mainstem at sites F12, F6, and F1. These areas drain agricultural land.

CONCLUSIONS AND RECOMMENDATIONS

® The objective of the water quality screening conducted in the Dakota, Bertrand, and Fishtrap
Creek watersheds was to identify water quality problem areas during wet season runoff
conditions. However, due to low precipitation during the collection period, the data do not
accurately reflect normal runoff conditions. To more fully characterize the potential of
nonpoint pollution to surface waters, additional wet season monitoring should be performed.

® High fecal coliform bacteria concentrations appear to be associated with concentrated
commercial dairies and other livestock farms. This is consistent with the results found by
the WCCD and WCHD (1990) and PSRBT (1991). To further identify impacts from specific
agricultural uses, failing septic systems, and groundwater, intensive studies would be
necessary.

® Approximately half of the Bertrand and Fishtrap Creek watersheds are in British Columbia.
Sources for water quality impacts originating in Canada are not addressed in this report.
However, joint efforts by the United States and Canada would likely increase the
effectiveness of water quality controls initiated in these watersheds.

® Specific areas where water quality criteria were violated have been prioritized and are listed
below by watershed:

Dakota Creek

The South Fork drainage had the worst water quality in the watershed, especially sites D5
(Sunrise and Jess Roads) and D9 (Delta Line and Jess Roads). Identifying sources for the
clevated bacteria and low oxygen should be a priority in this watershed.



The North Fork drainage had generally good water quality. Investigation into the cause for
elevated ammonia at Site D2 on Sunrise Road is warranted.

Bertrand Creek

The upper drainage area of Duffner Ditch had particularly poor water quality as reflected at sites
B8E and BOW located at Guide Meridian and Badger Roads. Identifying discharges into this
waterway should be a priority.

Site B15, the lowermost site on Duffner Ditch, and site B7 on the tributary along Jackman Road,
had elevated bacteria levels. Further investigation is warranted to identify possible loading
sources.

Fishtrap Creek

The tributary along Double Ditch Road has been a problem area historically. Efforts to improve
water quality through source controls should be a priority.

Site F13, located at the intersection of Visser and Depot Roads, had the worst water quality
throughout the three watershed study area. The impacts to mainstem Fishtrap Creek may be
intermittent, but the conditions were so poor at this site that investigation into the source for the
water quality degradation should be a priority.

The FC criterion was violated in the ditch paralleling Bender Road at sites F8 and F16, and in
the mainstem at sites F12, F6, and F1. Further investigation into the sources of bacteria loading
is warranted.
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Appendix A. Locations of sampling sites for the water quality screening study in the Dakota,
Bertrand, and Fishtrap Creek watersheds, February-March, 1992.



2661 yoiey - Aeniga4 ‘Apnis Buiusalos
Ajjenb 1o1em oy} 10} %9219 OB uo sayus buidwes jo uoneso Ly ainbiy

f ™
o LY "PY UBPUAT-Aeg YoIIg
s < ¢
— o |
& < /
eTe] ‘pY SSO w M
¥a o
Yo, 6a D W
S1Q
y Sbo
8a S ugX
ord = N
g 3 s,
3 2ia n N
@ ‘PHSWUsg b m/,_
g I .
. L
" N €1g N
pd 1obpeg "m o i . =
e w * _ pY 9350 <
£a w
J I T
o 2
> Py awhey g
Jo =
: g
o)
p
a
‘py oxing =
ey
<a o
> 3
>
[6:]
v s
1 o
19945 H _ w__E w

,,,,,,,,,,,,,,,,,,,,,,,, o T TTTTTTmTmmmmmmmmmm TS T T e R ang buydweg “r

lapiog epeur)/ §N




U.8./Canada Border
PR . .. 81 N 4 1 ,,,,,,,
I
!
|
H St. B2 ‘ g
. i
aig c i
[« £
o] K]
£ &
9 =2
3 @
k]
g z ?
2 a g
£ E £ B7
. T g <
; [} kol |
) 2 D i
5 3 !
! = ;
/ H
\ 85 W. Badger Rd. BOW BBE ,"l |
x| . :
8 g B6 ;
o ! o i
| o
i 3 & |
i &
S| ® Q/
a & |
| Qo :
Loomis Trail Rd. slo o4 v%' ]
i &
e . Q
’ 2 & :
5 R L~
T c /
a &
S .E I
§ :
g13 B -
3 Birch Bay - Lynden Ro, B15 .JG@Q’
@ /
£ Ditch | /
s 7 ‘@Q v
B14 Dufner s ¢® e
Willeys Lake Rd.
St ' /Q'NB‘
e Y \Aoo\‘sacK
‘ e T ﬁ A sampling Site
iy N e i‘;ﬁuam s

Figure A2. Location of sampling sites on Bertrand Creek for the
water quality screening study, February - March 1992.




VVVVV A

7

I4
;
/ U.8./Canada Border |
;
/
I t
N ~
Nate N )/
l)
{
\ o
y
\\
\
i
!
x /
g
3
2
&
£
n? i
)
\I
,//
¢
;
i
i
’
o
-

f

W. Main Rd.

F14W

North

Double Ditch Rd.

Prairie

F10 “FQ

Benson Rd.

Visser

Rd.

d.
F13

Bender Rd.

o]
o
x
£

F6

Fi2

Vinup Rd.

4]

A Sampling Site
. o

1 mile

Northwood Rd.

Pangborn Rd.

E. Badger Rd.

Figure A3. Location of sampling sites on Fishtrap Creek for the

water quality screening study, February - March 1992.



Appendix B. Sample collection methodology and QA/QC information for the water quality
screening study in the Dakota, Bertrand and Fishtrap Watersheds.

Grab samples were collected mid-channel via wading, or by using specialized sampling
equipment on bridges when necessary. Samples to be sent to the laboratory were put
immediately in coolers containing ice. On the first two days of sampling the samples were
shipped to Olympia via Greyhound bus service; the third day the samples were driven to
Olympia. All samples arrived at the Manchester Laboratory the morning following collection.
Holding times were met for all analyses.

Samples collected for pH, temperature, and specific conductance were analyzed immediately in
the field. Samples collected for D.O. were preserved and analyzed in the Ecology field lab in
Olympia.

The chronic 4-day and acute 1-hour ammonia toxicity criteria are calculated using the formula
established by EPA (1986). The EPA toxicity criteria are dependent on pH and temperature
measurements taken at the site over four days or one hour. Concentrations which exceed the
ammonia criteria in this study represent conditions of potential ammonia toxicity.

QA/QC

Randomly selected replicate samples were taken at 10-20 percent of the sites to assess both field
and laboratory variability. The average of the replicated values was reported when appropriate
and used in subsequent calculations. Replicate pairs were compared by determining the relative
percent difference (RPD), which is the difference between two replicates expressed as a
percentage of their mean. The results are illustrated in Figure Bl using box plots. All values
were acceptable. The variability seen with the replicate samples for FC was expected due to the
natural variability of bacteria in the environment.

Replicate specific conductance readings taken at site F13 on February 5 had a difference of
39 wmhos/cm. After reviewing both field and laboratory data it was not clear whether these data
were erroneous or represented variability in the environment. Both values were reported as
estimates.

Replication was poor (7.0 S.U. and 8.0 S.U.) for the pH values collected at site D5 on March 9.
After reviewing both field and laboratory data, it was not clear whether these data were
erroneous or represented variability in the environment. Both values were reported as estimates.

The maps used in this report were digitized using USGS maps (1972 photo revised) and a map
from the Whatcom County Department of Public Works (1991). Ditches not shown on these
base maps, but necessary to show sampling site locations, were hand drawn based on field
observations.

Nitrate + nitrite concentrations were assumed to be wholly nitrate for the purpose of this report.
This decision was made for logistical reasons and deemed acceptable since nitrite in surface

waters is rapidly converted to nitrate and generally present only in trace quantities (Goldman and
Horne, 1983).
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Appendix C. Parametric coverage and analytical methods for the Dakota, Bertrand, and
and Fishtrap Creek water quality screening.

Parameter Method of Analysis Method (1) Detection
Reference Limit

Field

pH Beckman Meter - 0.1 Std. units

Temperature Beckman Thermistor - 0.5¢C°

Specific Conductance Beckman Meter - | umhos/cm

Dissolved Oxygen lodometric, Azide Modified SM421A 0.1 mg/L

Laboratory

Fecal Coliform Membrane Filter SM909C 1 cfu/100 mL

Ammonia~N Phenate EPA 350.1 0.01 mg/L

Nitrate+Nitrite-N Cadmium Reduction EPA 353.2 0.01 mg/L

(1) SM: APHA 1989
EPA: EPA, 1983



Appendix D. Class A (excellent) freshwater quality standards and characteristic uses
(WAC 173-201-045).

General Characteristics: Shall meet or exceed the requirements for all or
substantially all uses.

Characteristic uses: Shall include, but not be limited to, the following:
domestic, industrial, and agricultural water supply; stock
watering; salmonid and other fish migration, rearing,
spawning, and harvesting; wildlife habitat; primary
contact recreation, sport fishing, boating, and aesthetic
enjoyment; and commerce and navigation.

Water Quality Criteria

Fecal Coliform: Shall not exceed a geometric mean value of 100
organisms/100 mL, with not more than 10% of samples
exceeding 200 organisms/100 mL.

Dissolved Oxygen: Shall exceed 8.0 mg/L.

Temperature: Shall not exceed 18.0°C due to human activities. When
natural conditions exceed 18°C, no temperature increase
will be allowed which will raise the receiving water
temperature by greater than 0.3°C. Increases from
nonpoint sources shall not exceed 2.8°C with a
maximum of 18.3°C.

pH: Shall be within the range of 6.5 to 8.5 with a man-
caused variation within a range of less than 0.5 units.

Ammonia: Chronic 4-day and acute 1-hour toxicity are based on pH
and temperature. The calculations follow those
established by EPA (1986).

Toxic, Radioactive, or Shall be below concentrations which may adversely

Deleterious material: affect characteristic water uses, cause acute or chronic
conditions to aquatic biota, or adversely affect public
health.

Aesthetic Values: Shall not be impaired by the presence of materials or

their effects, excluding those of natural origin, which
offend the senses of sight, smell, touch, or taste.
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Appendix G. Ammonia data from Dakota, Bertrand, and Fishtrap Creek Watersheds compared to EPA chronic 4-day
and acute 1-hour criteria. Only those data that exceed or closely approach the criteria are provided.

Date ite# Site NH3-N NH3-N chronic  NH3-N acute
Location (mg/L) 4-day criteria 1-hour criteria

Dakota Creek
02/03/92 D2 Sunrise Rd and Burk Rd 3.47 *C 1.9 19

Bertrand Creek

03/10/92 B8BE Guide Meridian and Badger Rd (east) 1.74 1.9 21
03/17/92 BBE Guide Meridian and Badger Rd (east) 124 *C 1.8 19
03/03/92 BIW Guide Meridian and Badger Rd (west) 1.85 *C 1.9 21

Fishtrap Creek

03/04/92 F2E E Main St and Double Ditch Rd (east) 6.10 *C 1.9 9.6
03/04/92 F3W E Main St and Double Ditch Rd (west) 291 *C 1.8 9.5
03/04/92 F9 Double Ditch Rd 1 mile N of E Badger Rd (east) 3.93 *C 1.9 11
03/04/92 F10  Double Ditch Rd 1 mile N of E Badger Rd (west) 4.21 *C 1.9 15
03/04/92 F13  Visser Rd and Depot Rd 18.3 *A 1.9 16
03/04/92 F14E Double Ditch Rd and E Boundary Rd (east) 2.95 *C 1.9 15
03/04/92 F14W Double Ditch Rd and E Boundary Rd (west) 3.05 *C 1.9 19

*C - Exceeds EPA chronic toxicity criterion
*A - Exceeds EPA acute toxicity criterion



